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Current copies of the following documents are hereby made part of these
contract documents by reference. These documents are available on the DFCM
web site at http://dfcm.utah.gov or are available upon request from DFCM:

DFCM General Conditions dated May 25, 2005
DFCM Application and Certificate for Payment dated May 25, 2005

Technical Specifications & Drawings: Spectrum Engineers Inc,

The Agreement and General Conditions dated May 25, 2005 have
been updated from versions that were formally adopted and in use

prior to this date. The changes made to the General Conditions are
identified in a document entitled Revisions to General Conditions

that is available on DFCM’s web site at http://dfcm.utah.
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INVITATION TO BID

ONLY FIRMS PRE-QUALIFIED DURING STAGE I OF THE RFS ARE ALLOWED TO BID ON THIS PROJECT

The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting bids for the

construction of the following project:

PARKING LOT LIGHTING UPGRADE —- RAMPTON COMPLEX
UTAH DEPARTMENT OF TRANSPORTATION — SALT LAKE CITY, UTAH
DFCM PROJECT NO: 06105900

Project Description: Replacement of existing parking lot and walkway lighting. Construction Cost Estimate:

$360,000.00
FIRM NAME POINT OF CONTACT PHONE FAX

Arco Electric Paula Sorensen (801) 566-1695 (801) 566-0927
Capital Electric Mike Mora (801) 908-6660 (801) 908-6667
Electro Specialist, Inc. Gordon Banks (801) 572-2998 (801) 572-5658
Hidden Peak Electric Co., Inc Brian Bales (801) 262-5513 (801) 262-5689
Power Electric Company Tina Sheppard (801) 288-1064 (801) 288-1065
Taylor Electric and Engineering Chris Joyal (801) 413-1300 (801) 413-1361
Utah Controls, Inc. Jeff Keller (801) 990-1950 (801) 990-1955

The bid documents will be available at 4:00 PM on Thursday, November 9, 2006 in electronic format from
DFCM at 4110 State Office Building, Salt Lake City, Utah 84114, telephone (801)538-3018 and on the DFCM
web page at http://dfcm.utah.gov. For questions regarding this project, please contact Jim Russell, Project
Manager, DFCM, at (801) 538-9784. No others are to be contacted regarding this project. A MANDATORY
pre-bid meeting and site visit will be held at 9:00 AM on Thursday, November 16, 2006 the UDOT Rampton
Complex, 4501 South 2700 West , Salt Lake City, Utah. All pre-qualified prime contractors wishing to bid on
this project must attend this meeting.

Bids must be submitted by 3:00 PM on Thursday, November 30, 2006 to DFCM, 4110 State Office Building, Salt
Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM Conference Room, 4110 State Office
Building, Salt Lake City, Utah. Note: Bids must be received at 4110 State Office Building by the specified time.
The contractor shall comply with and require all of its subcontractors to comply with the license laws as required
by the State of Utah.

A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of Facilities
Construction and Management on DFCM’s bid bond form, shall accompany the bid.

The Division of Facilities Construction & Management reserves the right to reject any or all bids or to waive any
formality or technicality in any bid in the interest of the State.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

MARLA WORKMAN, CONTRACT COORDINATOR
4110 State Office Bldg., Salt Lake City, Utah 84114
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STAGE II - MULTI-STEP BIDDING PROCESS

ONLY FIRMS PRE-QUALIFIED DURING STAGE I OF THE RFS ARE ALLOWED TO BID ON THIS PROJECT

1. Invitational Bid Procedures

The following is an overview of the invitational bid process. More detailed information is contained throughout
the document. Contractors are responsible for reading and complying with all information contained in this
document.

Notification: DFCM will notify each registered pre-qualified firm (via fax or e-mail) when a project
is ready for Construction Services and invite them to bid on the project.

Description of Work: A description of work or plans/specifications will be given to each contractor. If
required, the plans and specifications will be available on the DFCM web page at http://dfcm.utah.gov
and on CDs from DFCM, at 4110 State Office Building, Salt Lake City, Utah 84114.

Schedule: The Stage II Schedule shows critical dates including the mandatory pre-bid site meeting (if
required), the question and answer period, the bid submittal deadline, the subcontractor list submittal
deadline, etc. Contractors are responsible for meeting all deadlines shown on the schedule.

Mandatory Pre-Bid Site Meeting: If a firm fails to attend a pre-bid site meeting labeled “Mandatory” they
will not be allowed to bid on the project. At the mandatory meeting, contractors may have an opportunity
to inspect the site, receive additional instructions and ask questions about project. The schedule contains
information on the date, time, and place of the mandatory pre-bid site meeting.

Written Questions: All questions must be in writing and directed to DFCM’s project manager assigned to
this project. No others are to be contacted regarding this project. The schedule contains information on
the deadline for submitting questions.

Addendum: All clarifications from DFCM will be in writing and issued as an addendum to the RFS.
Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid form.
Failure to acknowledge addenda may result in disqualification from bidding.

Submitting Bids: Bids must be submitted to DFCM 4110 State Office Building, Salt Lake City, Utah
84114 by the deadline indicated on the schedule. Bids submitted after the deadline will not be accepted.
Bids will be opened at DFCM on the date, time, and place indicated on the schedule.

Subcontractors List: The firm selected for the project must submit a list of all subcontractors by the
deadline indicated on the schedule contained in this document.

Pre-qualified List of Contractors: Contractors shall remain on DFCM’s list of pre-qualified contractors
provided: (a) they maintain a performance rating of 4 or greater on each project, (b) they are not
suspended for failure to comply with requirements of their contract, (c) the firm has not undergone a
significant reorganization involving the loss of key personnel (site superintendents, project managers,
owners, etc.) to a degree such that the firm no longer meets the pre-qualification requirements outlined in
Stage I, (d) the financial viability of the firm has not significantly changed, and (e) the firm is not
otherwise disqualified by DFCM. Note: If a contractor fails to comply with items (a) through (e) above,
they may be removed from DFCM’s list of pre-qualified contractors following an evaluation by a review
committee. Contractors will be given the opportunity to address the review committee before a decision
is made. Pre-qualified contractors are ONLY authorized to bid on projects within the discipline that they
were originally pre-qualified under.
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Multi-Step Bidding Process Stage 11
Page No. 2

2. Drawings and Specifications and Interpretations

Drawings, specifications and other contract documents may be obtained as stated in the Invitation to Bid. If any
firm is in doubt as to the meaning or interpretation of any part of the drawings, specifications, scope of work or
contract documents, they shall submit, in writing, a request for interpretation to the authorized DFCM
representative by the deadline identified in the schedule. Answers to questions and interpretations will be made
via addenda issued by DFCM. Neither DFCM or the designer shall be responsible for incorrect information
obtained by contractors from sources other than the official drawings/specifications and addenda issued by
DFCM.

3. Product Approvals

Where reference is made to one or more proprietary products in the contract documents, but restrictive descriptive
materials of one or more manufacturer(s) is referred to in the contract documents, the products of other
manufacturers will be accepted, provided they equal or exceed the standards set forth in the drawings and
specifications and are compatible with the intent and purpose of the design, subject to the written approval of the
Designer. Such written approval must occur prior to the deadline established for the last scheduled addendum to
be issued. The Designer’s written approval will be included as part of the addendum issued by DFCM. If the
descriptive material is not restrictive, the products of other manufacturers specified will be accepted without prior
approval provided they are compatible with the intent and purpose of the design as determined by the Designer.

4. Addenda

All clarifications from DFCM will be in writing and issued as an addendum to the RFS. Addenda will be posted
on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for obtaining information contained in
each addendum from the web site. Addenda issued prior to the submittal deadline shall become part of the
bidding process and must be acknowledged on the bid form. Failure to acknowledge addenda shall result in
disqualification from bidding. DFCM shall not be responsible for incorrect information obtained by contractors
from sources other than official addenda issued by DFCM.

5. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial responsibility
of the Contractor, Subcontractor or Sub-subcontractor. Failure to respond may result in suspension from DFCM’s
list of pre-qualified contractors.

6. Licensure

The Contractor shall comply with and require all of its Subcontractors to comply with the license laws as required

by the State of Utah.

7. Time is of the Essence

Time is of the essence in regard to all the requirements of the contract documents.
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Multi-Step Bidding Process Stage 11
Page No. 3

8. Bids

Before submitting a bid, each bidder shall carefully examine the contract documents; shall visit the site of the
work; shall fully inform themselves as to all existing conditions and limitations; and shall include in the bid the
cost of all items required by the contract documents including those added via addenda. If the bidder observes
that portions of the contract documents are at variance with applicable laws, building codes, rules, regulations or
contain obvious erroneous or uncoordinated information, the bidder shall promptly notify the DFCM Project
Manager prior to the bidding deadline. Changes necessary to correct these issues will be made via addenda issued
by DFCM.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in the
procurement documents and submitted in a sealed envelope at the location specified by the Invitation to Bid prior
to the published deadline for the submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of Facilities
Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE BID BOND FORM
PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE CONSIDERED AN ACCEPTABLE
BID.

If the bid bond security is submitted on a form other than DFCM’s required bid bond form, and the bid security
meets all other legal requirements, the bidder will be allowed to provide an acceptable bid bond by the close of
business on the next business day following notification by DFCM of submission of a defective bid bond security.
A cashier’s check cannot be used as a substitute for a bid bond.

9. Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”, included as
part of the contract documents. The subcontractors list shall be delivered to DFCM or faxed to DFCM at
(801)538-3677 within 24 hours of the bid opening. Requirements for listing additional subcontractors will be
listed in the contract documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements for the

listing and changing of subcontractors. Any contractor who is found to not be in compliance with these
requirements may be suspended from DFCM’s list of pre-qualified contractors.

10. Contract and Bond

The Contractor's Agreement will be in the form provided in this document. The duration of the contract shall be
for the time indicated by the project completion deadline shown on the schedule. The successful bidder,
simultaneously with the execution of the Contractor’s Agreement, will be required to furnish a performance bond
and a payment bond, both bearing original signatures, upon the forms provided in the procurement documents.
The performance and payment bonds shall be for an amount equal to one hundred percent (100%) of the Contract
Sum and secured from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for Subcontractors will be specified in the Supplementary General Conditions.
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Multi-Step Bidding Process Stage 11
Page No. 4

11. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder, based on the
lowest combination of base bid and acceptable prioritized alternates, provided the bid is reasonable, is in the
interests of DFCM to accept and after applying the Utah Preference Laws in U.C.A. Title 63, Chapter 56. DFCM
reserves the right to waive any technicalities or formalities in any bid or in the bidding. Alternates will be
accepted on a prioritized basis with Alternate 1 being highest priority, Alternate 2 having second priority, etc.
Alternates will be selected in prioritized order up to the construction cost estimate.

12. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

13. Withdrawal of Bids

Bids may be withdrawn on written request received from bidders within 24 hours after the bid opening if the
contractor has made an error in preparing the bid.

14. DFCM Contractor Performance Rating

As a contractor completes each project, DFCM will evaluate project performance based on the enclosed “DFCM
Contractor Performance Rating” form. The ratings issued on this project may affect the firm’s “pre-qualified”
status and their ability to obtain future work with DFCM.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

Stage 11

PROJECT SCHEDULE

Deadline

PROJECT NAME: PARKING LOT LIGHTING UPGRADE - RAMPTON COMPLEX
UTAH DEPARTMENT OF TRANSPORTATION - SALT LAKE CITY, UTAH
DFCM PROJECT #: 06105900
Event Day Date Time Place

Stage Il Bidding Documents Thursday November 9, 2006 4:.00PM DFCM

Available 4110 State Office Building
SLC, UT and DFCM web
site*

Mandatory Pre-bid Site Thursday November 16, 2006 9:00 AM |UDOT Rampton Complex

Meeting 4501 South 2700 West
SLC, UT

Deadline for Submitting Monday November 20, 2006 4:00 PM  Jim Russell - DFCM

Questions 4110 State Office Building
SLC, UT

Final Addendum Issued Wednesday November 22, 2006 4:00 PM DFCM web site*

Prime Contractors Turn in Thursday November 30, 2006 3:00PM | DFCM

Bid and Bid Bond / Bid 4110 State Office Building

Opening in DFCM SLC, UT

Conference Room

Subcontractors List Due Friday December 1, 2006 3:00PM | DFCM
4110 State Office Building
SLC, UT
Fax (801)-538-3677

Project Completion Tuesday May 15, 2007

* DFCM’s web site address is http://dfcm.utah.gov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Notice to Contractors" and in accordance with the Request for Bids for the
PARKING LOT LIGHTING UPGRADE - RAMPTON COMPLEX — UTAH DEPARTMENT OF
TRANSPORTATION — SALT LAKE CITY, UTAH - DFCM PROJECT NO. 06105900 and having
examined the Contract Documents and the site of the proposed Work and being familiar with all of the conditions
surrounding the construction of the proposed Project, including the availability of labor, hereby proposes to
furnish all labor, materials and supplies as required for the Work in accordance with the Contract Documents as
specified and within the time set forth and at the price stated below. This price is to cover all expenses incurred in
performing the Work required under the Contract Documents of which this bid is a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we agree to
perform for the sum of:

DOLLARS ($ )
(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete within 150 calendar days after the date of the
Notice to Proceed, should I/we be the successful bidder, and agree to pay liquidated damages in the amount of
$250.00 per day for each day after expiration of the Contract Time as stated in Article 3 of the Contractor’s
Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is
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BID FORM
PAGE NO. 2

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days,
unless a shorter time is specified in Contract Documents, and deliver acceptable Performance and Payment bonds
in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the contract. The
Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the property
of the Division of Facilities Construction and Management as liquidated damages for delay and additional
expense caused thereby in the event that the contract is not executed and/or acceptable 100% Performance and
Payment bonds are not delivered within time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the
"Principal," and a corporation organized and existing under
the laws of the State of , with its principal office in the City of and authorized to transact business in

this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on
Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto the STATE OF
UTAH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the accompanying bid), being
the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, administrators, successors and assigns,
jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying bid
incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not execute
a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified in writing
of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated damages and not as
a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within
ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and void. It is expressly
understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full penal sum of this Bond.
The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be for a term of sixty (60) days
from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as
amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at length
herein.

IN WITNESS WHEREQF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned representative,
pursuant to authority of its governing body.

DATED this day of 20
Principal's name and address (if other than a corporation): Principal's name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:

STATE OF )

) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)

On this ___ day of ,20 , personally appeared before me

whose 1dent1ty is personally known to me or proved to me on the basis of satlsfactory evidence, and who, being by me duly sworn, did say that
he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has complied in
all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged
to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20
My Commission Expires:
Resides at:

NOTARY PUBLIC
Agency:
Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

INSTRUCTION AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated
in these Contract Documents, on the following basis:

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED

¢ Any additional subcontractors identified in the bid documents shall also be listed.

e The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

e List subcontractors for base bid as well as the impact on the list that the selection of any alternate
may have.

¢ Bidder may not list more than one subcontractor to perform the same work.

e Bidder must list “Self” if performing work itself.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's
license number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder
shall certify that all subcontractors, required to be licensed, are licensed as required by State law. A
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who
provide only materials, equipment, or supplies to a contractor or subcontractor.

BIDDER LISTING 'SELF' AS PERFORMING THE WORK:

Any bidder that is properly licensed for the particular work and intends to perform that work itself in
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the
term ‘Self” for that category on the subcontractor list form. Any listing of ‘Self” on the sublist form
shall also include the amount allocated for that work.

‘SPECIAL EXCEPTION’:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and
why the bidder was unable to obtain a qualified subcontractor bid. The Director must find that the
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in
order for the bid to be considered. If awarded the contract, the Director shall supervise the bidder’s
efforts to obtain a qualified subcontractor bid. The amount of the awarded contract may not be adjusted
to reflect the actual amount of the subcontractor’s bid. Any listing of ‘Special Exception’ on the sublist
form shall also include amount allocated for that work.
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM
Page No. 2

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a subcontractor
list meeting the requirements of State law. Director may withhold awarding the contract to a particular
bidder if one or more of the proposed subcontractors are considered by the Director to be unqualified to
do the Work or for such other reason in the best interest of the State of Utah. Notwithstanding any other
provision in these instructions, if there is a good faith error on the sublist form, at the sole discretion of
the Director, the Director may provide notice to the contractor and the contractor shall have 24 hours to
submit the correction to the Director. If such correction is submitted timely, then the sublist
requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed
subcontractors only after receiving written permission from the Director based on complying with all of
the following criteria.

(1) The contractor has established in writing that the change is in the best interest of the State and
that the contractor establishes an appropriate reason for the change, which may include, but not
is not limited to, the following reasons: the original subcontractor has failed to perform, or is not
qualified or capable of performing, and/or the subcontractor has requested in writing to be
released.

(2) The circumstances related to the request for the change do not indicate any bad faith in the
original listing of the subcontractors.

3) Any requirement set forth by the Director to ensure that the process used to select a new
subcontractor does not give rise to bid shopping.

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.

(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change
order being issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing
to being removed unless the Contractor establishes that the subcontractor is not qualified for the
work.

EXAMPLE:

Example of a list where there are only four subcontractors:

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” 300,000.00 123456789000
CONCRETE (ALTERNATE #1) XYZ Concrete Inc 298,000.00 987654321000
MECHANICAL “Special Exception” Fixed at: 350,000.00 (TO BE PROVIDED
(attach documentation) AFTER OBTAINING
SUBCONTRACTOR)

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.

DFCM Form 7b 060706
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
SUBCONTRACTORS LIST
FAX TO 801-538-3677

PROJECT TITLE:

Caution: You must read and comply fully with instructions.

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #

We certify that:

1. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any
alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.

3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO
A WRITTEN CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND
AS DEEMED APPROPRIATE BY DFCM. ATTACH A SECOND PAGE IF NECESSARY.

DFCM Form 7b 060706 14



FUGITIVE DUST PLAN

The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice
to proceed.

The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including
the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from
noncompliance.

Page 1 of 7
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Utah Division of Air Quality
April 20, 1999

GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3, 4, 5, 6,7

Source Information:

1. Name of your operation (source): provide a name if the source is a construction site.

2. Address or location of your operation or construction site.

3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation.

4. Lengths of the project, if temporary (time period).

5. Description of process (include all sources of dust and fugitive dust). Please, if necessary, use

additional sheets of paper for this description. Be sure to mark it as an attachment.

6. Type of material processed or disturbed.

7. Amount of material processed (tons per year, tons per month, Ibs./hr., and applicable units).

Page 2 of 7
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8. Destination of product (where will the material produced be used or transported, be specific,
provide address or specific location), information needed for temporary relocation applicants.

9. Identify the individual who is responsible for the implementation and maintenance of fugitive
dust control measures. List name(s), position(s) and telephone number(s).

10.  List, and attach copies of any contract lease, liability agreement with other companies that may,
or will, be responsible for dust control on site or on the project.

Page 3 of 7
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Description of Fugitive Dust Emission Activities
(Things to consider in addressing fugitive dust control strategies.)

1. Type of activities (drilling and blasting, road construction, development construction, earth
moving and excavation, handling and hauling materials, cleaning and leveling, etc).

2. List type of equipment generating the fugitive dust.
3. Diagram the location of each activity or piece of equipment on site. Please attach the diagram.
4. Provide pictures or drawings of each activity. Include a drawing of the unpaved/paved road

network used to move loads “on” and “off” property.

5. Vehicle miles travels on unpaved roads associated with the activity (average speed).
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.)
7. Estimate the size of the release area at which the activity occurs (square miles). For haul or dirt

roads include total miles of road in use during the activity.

Page 4 of 7
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Description of Fugitive Dust Emission Controls on Site

Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined
by Approval Order conditions or federal requirements such as NSPS), and control strategies must
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for
compliance with R307-309-3.

1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and
haul roads.
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization,

synthetic cover, wind breaks, vegetative cover, etc).

3. Method of application of dust suppressant.
4. Frequency of application of dust suppressant.
5. Explain what triggers the use of a special control measure other than routine measures already in

place, such as covered loads or measures covered by a permit condition (increase in opacity, high
winds, citizen complaints, dry conditions, etc).

6. Explain in detail what control strategies/measures will be implemented off-hours, i.e.,
Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day.

Page 5 of 7
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Description of Fugitive Dust Control Off-site

Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on
public and private paved roads in compliance with R307-309-5, 6, 7.

1. Types of emission controls initiated by your operation that are in place “off” property
(application of water, covered loads, sweeping roads, vehicle cleaning, etc.).

2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive
dust, are deposited on public and private paved roads.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Page 6 of 7
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Fugitive Dust Control Plan Violation Report

When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of
Violation. The report must include the following information:

1.

Name and address of dust source.

Time and duration of dust episode.

Meteorological conditions during the dust episode.

Total number and type of fugitive dust activities and dust producing equipment within each
operation boundary. If no change has occurred from the existing dust control plan, the source
should state that the activity/equipment is the same.

Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or
the sources dust control plan.

Reasons for failing to control dust from the dust generating activity or equipment.

New and/or additional fugitive dust control strategies necessary to achieve compliance with
R307-309-3,4, 5, 6, or 7.

If it can not be demonstrated that the current approved Dust Control Plan can result in
compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to
demonstrate compliance with 307-309-3 through 7. Within 30 days of receiving a fugitive dust
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for
review and approval.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Attachments: DFCM Form FDR R-307-309, Rule 307-309

Page 7 of 7
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300/300/ /FVA/ / !/

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of ,20  , by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

13 2

The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this
Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00), which
is the base bid, and which sum also includes the cost of a 100%
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CONTRACTOR'S AGREEMENT
PAGE NO. 2

Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.
Said bonds have already been posted by the Contractor pursuant to State law. The required proof of
insurance certificates have been delivered to DFCM in accordance with the General Conditions before
the execution of this Contractor's Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete within (__ ) calendar days after the date of the Notice to
Proceed. Contractor agrees to pay liquidated damages in the amount of $ per day for each day
after expiration of the Contract Time until the Contractor achieves Substantial Completion in accordance
with the Contract Documents, if Contractor's delay makes the damages applicable. The provision for
liquidated damages is: (a) to compensate the DFCM for delay only; (b) is provided for herein because
actual damages can not be readily ascertained at the time of execution of this Contractor's Agreement;
(c) is not a penalty; and (d) shall not prevent the DFCM from maintaining Claims for other non-delay
damages, such as costs to complete or remedy defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Notice to Contractors, Instructions to
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and
oral presentations that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the
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CONTRACTOR'S AGREEMENT
PAGE NO. 3

Contractor requests payment and agrees to safeguard and protect such equipment or materials and is
responsible for safekeeping thereof and if such be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. It is understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and
remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.
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CONTRACTOR'S AGREEMENT
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ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREQOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREQF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis  dayof , 20 , personally appeared before me,
whose 1dent1ty is personally known to me (or proved to me on the basis of satisfactory eV1dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public
(SEAL)
My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
Financial Manager, Date Date
Division of Facilities Construction Manager -
and Management Capital
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
May 25, 2005
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of
DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 , to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF
) ss.
COUNTY OF )
On this day of , 20____, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
‘;‘l‘l‘flf:_ss’ Approved As To Form: May 25, 2005
: By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the "Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the ""Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of 20 R
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF )
On this day of 20 , personally appeared before me

, whose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent: Approved As To Form: May 25, 2005
Address: By Alan S. Bachman, Asst Attorney General
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

CHANGE ORDER #
CONTRACTOR; AGENCY OR INSTITUTION:
PROJECT NAME:
PROJECT NUMBER:
CONTRACT NUMBER:
ARCHITECT: DATE:
CONSTRUCTION | PROPOSAL AMOUNT DAYS
CHANGE REQUEST
DIRECTIVENO. | NO. INCREASE | DECREASE | INCREASE | DECREASE

Amount

Days Date

ORIGINAL CONTRACT

TOTAL PREVIOUS CHANGE ORDERS

TOTAL THIS CHANGE ORDER

ADJUSTED CONTRACT

DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this Change Order
shall constitute the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and
indirect costs and effects related to, incidental to, and/or reasonably implied from such change in the contract terms,
sum, scope of the Work and time.

Contractor:

Date
Architect/Engineer:

Date
Agency or Institution:

Date
DFCM:

Date
Funding Verification:

Date

Page of page(s)

DFCM Form 7b 060706

29




STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:

AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
[l Record Drawings [l O & M Manuals [l Warranty Documents [l Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of . (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within
__calendar days from the above date of issuance of this Certificate. Ifthe list of items is not completed within the time allotted
the Owner has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the
expense of the retained project funds. If the retained project funds are insufficient to cover the delay/completion damages, the
Owner shall be promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE
by:
A/E (include name of firm) (Signature) DATE
by:
USING INSTITUTION OR AGENCY (Signature) DATE
by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc: Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267 « http://dfcm.utah.gov DFCM, Director
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STATE OF UTAH - DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT
RAMPTON COMPLEX SITE LIGHTING UPGRADES

[Division Section Title Pages|
DIVISION 16 - ELECTRICAL
16050 BASIC ELECTRICAL MATERIALS AND METHODS 7
16120 CONDUCTORS AND CABLES 3
16130 RACEWAYS AND BOXES 6
16442 PANELBOARDS 5
16521 EXTERIOR LIGHTING 4
16529 LIGHTING POLES AND STANDARDS 4

5

16820 LIGHTING CONTROLS



STATE OF UTAH - DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT
RAMPTON COMPLEX SITE LIGHTING UPGRADES

SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS
PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

Supporting devices for electrical components.
Concrete equipment bases.

Earthwork.

Electrical demolition.

Cutting and patching for electrical construction.
Touchup painting.

Permits and Fees

NougkrwdE

1.3 SUBMITTALS

A. Submittal Procedures: Submittal procedures are specified in Division 1.
1. Prepare submittals in three-ring “hard cover” binders with project name and volume on
the binding. Include tabs identified by the specification section and in numerical order.
Include plastic sleeves to hold drawings that exceed 8-1/2" x 11”.
2. Include cover sheet with the following information: date, project name, address, and title;
Installer's name, address and phone number; Project manager, and Engineering firm
names and phone numbers.

B. Project Record Documents: Project Record Documents are specified in Division 1.
1. Redline changes or information recognized to be of importance to the Owner. Include
wiring changes, panelboard changes, etc.
2. Dimension underground wiring and other concealed electrical features.
3. Redline actual equipment electrical characteristics on equipment schedules.

C. Digital Operation and Maintenance Manual on CD-ROM

1. Intuitive CD-ROM instructional manual for information to care, adjust, maintain and
operate equipment. Include contract documents, shop drawings, product data.
a. Software: Adobe Acrobat.
b. Format: PDF.
C. Index: Hypertext alphabetical index.
d Auto Starting: Windows 9X with any directions to continue observable on the

screen.
14 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B. Comply with NFPA 70.

C. Comply with Owner Standards.

BASIC ELECTRICAL MATERIALS AND METHODS 16050-1
SPECTRUM ENGINEERS 20060405



STATE OF UTAH - DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT
RAMPTON COMPLEX SITE LIGHTING UPGRADES

15

1. State of Utah, Division of Facilities Construction and Management “Design Criteria”.

Installer Qualifications: All workmen doing electrical work shall be duly licensed with the

required supervision in the State or Locality as legally required.

1. Site Review: All electricians must carry their electrician’s license with them and show it
upon request.

COORDINATION

Coordinate chases, slots, inserts, sleeves, and openings with general construction work and

arrange in building structure during progress of construction to facilitate the electrical

installations that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.

Sequence, coordinate, and integrate installing electrical materials and equipment for efficient
flow of the Work. Coordinate installing large equipment requiring positioning before closing in
the building.

Coordinate electrical equipment installation with other building components.

1. Verify all dimensions be field measurements.

2. Minimize costs to resolve equipment and other conflicts by successfully concluding
preinstallation conferences. Include the following:

a. Determine whether lighting fixtures and other electrical items conflict with the
location of structural members and mechanical or other equipment.

b. Coordinate connecting electrical service to components furnished in other sections
of the specification or by the User. Verify electrical requirements including voltage,
full load amps, and minimum wire ampacity prior to installing or purchasing the
associated electrical equipment and wiring.

Coordinate electrical service connections to components of Owner’s facilities.

1. Coordinate installation and connection of exterior underground and overhead utilities and
services, including provision for electricity-metering components.

2. Comply with requirements of authorities having jurisdiction and of Owner providing
electrical power and other services.

3. Notify Engineer a minimum of seven days in advance of any proposed utility interruption
and obtain approval prior to proceeding. Comply with requirements of the Owner, User,
and Utility.

Coordinate communication service connections to components of Owner’s facilities.

1. Coordinate installation and connection of exterior underground and overhead utilities and
services.

2. Comply with requirements of authorities having jurisdiction.

3. Notify Engineer a minimum of seven days in advance of any proposed utility interruption
and obtain approval prior to proceeding. Comply with requirements of the Owner, User,
and Utility.

Coordinate with Authorities Having Jurisdiction including: city, county, state, university, federal

and other governmental authorities.

1. Onbtain all permits (including excavation permits) prior to beginning construction.

2. Request inspections required by Authorities Having Jurisdiction in a timely manner and in
order to comply with sequencing requirements.

PART 2 - PRODUCTS

BASIC ELECTRICAL MATERIALS AND METHODS 16050-2
SPECTRUM ENGINEERS 20060405



STATE OF UTAH - DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT
RAMPTON COMPLEX SITE LIGHTING UPGRADES

2.1

A.

2.2

A.

B.

2.3

A.

B.

C.

SUPPORTING DEVICES

Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities having
jurisdiction.

Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

Slotted-Steel Channel Supports: Flange edges turned toward web, and 9/16-inch- (14-mm-)
diameter slotted holes at a maximum of 2 inches (50 mm) o.c., in webs.

1. Channel Thickness: Selected to suit structural loading.

2. Fittings and Accessories: Products of the same manufacturer as channel supports.
Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps, threaded C-
clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel clamps or click-
type hangers.

Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.
Expansion Anchors: Carbon-steel wedge or sleeve type.

Toggle Bolts: All-steel springhead type.

Powder-Driven Threaded Studs: Heat-treated steel.

CONCRETE BASES

4” minimum thickness with rebar reinforcement.

Concrete: 3000-psi (20.7-MPa), 28-day compressive strength.

TOUCHUP PAINT

For Equipment: Equipment manufacturer's paint selected to match installed equipment finish.

For Nonequipment Surfaces: Matching type and color of undamaged, existing adjacent finish.

Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

3.1 ELECTRICAL EQUIPMENT INSTALLATION
A. Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange
and install components and equipment to provide the maximum possible headroom.
B. Materials and Components: Install level, plumb, and parallel and perpendicular to other building
systems and components, unless otherwise indicated.
C. Equipment: Install to facilitate service, maintenance, and repair or replacement of components.
Connect for ease of disconnecting, with minimum interference with other installations.
D. Right of Way: Give to raceways and piping systems installed at a required slope.
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3.2

3.3

E.

Existing Utilities: Locate and identify existing underground utilities in excavation areas or in
demolition areas. Maintain services to areas outside demolition limits or excavated areas.
When services must be interrupted, install temporary services for affected areas.

Manufacturer’'s Instructions: Comply with manufacturer’s installation instructions and
recommendations, to the extent that those instructions and recommendations are more explicit
or stringent than requirements indicated in the Contract Documents.

Record drawings and Shop Drawings: Mark up drawings daily during construction with changes
or deletions in the scope of the project.

ELECTRICAL SUPPORTING DEVICE APPLICATION

Damp Locations and Outdoors: Hot-dip galvanized materials or nonmetallic, U-channel system
components.

Dry Locations: Steel materials.
Support Clamps for PVC Raceways: Click-type clamp system.
Selection of Supports: Comply with manufacturer's written instructions.

Strength of Supports: Adequate to carry present and future loads, times a safety factor of at
least four; minimum of 200-Ib (90-kg) design load.

SUPPORT INSTALLATION

Install support devices to securely and permanently fasten and support electrical components.

1. Comply with NFPA 70. In addition, install supports within 12” of couplings, fittings, and
boxes, with a minimum of two supports per 10 foot length of raceway. Install supports at
each change of direction. Similarly support cables in cable trays or raceways as
indicated; except, provide J-hooks to support cables.

2. Support suspended conduit and cables independently from all other electrical or
mechanical systems by attaching directly from building structure, unless prior approval in
writing has been obtained from the Engineer after engineering calculations have been
submitted.

3. Coordinate installation of supports so as not to interfere with the removal of ceiling tiles,
the service of mechanical equipment, etc.

4. Install bracing parallel to trusses, beams, joists, bridging, etc.

Install individual and multiple raceway hangers and riser clamps to support raceways. Provide
U-bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for
securing hanger rods and conduits.

Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-

drilled holes are used. Install sleeves for cable and raceway penetrations of masonry and fire-

rated gypsum walls and of all other fire-rated floor and wall assemblies. Install sleeves during

erection of concrete and masonry walls.

1. Install wrapped or coated RMC sleeves with 3 feet extending on each side through
penetrations of foundations or concrete walls by RNC.

Securely fasten electrical items and their supports to the building structure, unless otherwise
indicated. Perform fastening according to the following unless other fastening methods are
indicated:
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3.4

3.5

3.6

1. Masonry: Toggle bolts on hollow masonry units and expansion bolts on solid masonry
units.

2. New Concrete: Concrete inserts with machine screws and bolts.

3. Existing Concrete: Expansion bolts. Drill holes in concrete so holes do not cut main
reinforcing bars. Fill and seal holes drilled in concrete and not used.
a. Obtain prior approval from project structural engineer prior to drilling prestressed or

post-tension concrete slabs and beams.

4. Instead of expansion bolts, threaded studs driven by a powder charge and provided with
lock washers may be used in existing concrete.

5. Steel: Welded threaded studs or spring-tension clamps on steel.
a. Field Welding: Comply with AWS D1.1.

6. Welding to steel structure may be used only for threaded studs, not for conduits, pipe
straps, or other items.

7. Light Steel: Sheet-metal screws.

8. Fasteners: Select so the load applied to each fastener does not exceed 25 percent of its

proof-test load. Do not support electrical equipment or conduits with toggle bolts, moly-
bolts, or screws in sheetrock or plaster. Do not support electrical equipment or conduit
from tie wires.

9. Do not use wooden plugs in concrete or masonry units for fastening conduits, tubing,
boxes, cabinets, etc.

CONCRETE BASES

Construct concrete bases of dimensions indicated for all floor mounted electrical equipment, but
not less than 4 inches (100 mm) larger, in both directions, than supported unit and 3” above
floor, unless indicated otherwise. Follow supported equipment manufacturer's anchorage
recommendations and setting templates for anchor-bolt and tie locations, unless otherwise
indicated. Use 3000-psi (20.7-MPa), 28-day compressive-strength.

EARTHWORK
Excavating, filling, and grading.

Fill:  Backfill for underground raceways (not concrete encased) in roadways or parking lots with
concrete encased slurry (1 bag mix). Backfill underground raceway (not concrete encased with
sand 6” above and below in other than roadways or parking lots.

Remove rubbish, waste, and excess soils.
DEMOLITION

Protect existing electrical equipment and installations indicated to remain. If damaged or

disturbed in the course of the Work, remove damaged portions and install new products of

equal capacity, quality, and functionality.

1. Relocate existing electrical devices, conduit or equipment that for any reason obstructs
construction.  Include any equipment having electrical connections that requires
disconnecting and reconnection at the same or another location throughout the course of

construction.

2. Maintain in working condition all electrical equipment and apparatus in areas not
remodeled.

3. Temporary Partitions or Dust Barriers: Prevent the spread of dust and dirt to adjacent
areas.

Accessible Work: Remove exposed electrical equipment and installations, indicated to be
demolished, in their entirety.
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1. Include exposed equipment and installations made obsolete by new work.

C. Abandoned Work: Cut and remove buried raceway and wiring, indicated to be abandoned in
place, 2 inches (50 mm) below the surface of adjacent construction. Cap raceways and patch
surface to match existing finish.

D. Remove and legally dispose of demolished material from Project site.

E. Remove, store, clean, reinstall, reconnect, and make operational components indicated for
relocation.

F. Remove conductors from raceway to the originating panelboard.

3.7 CUTTING AND PATCHING

A. Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed
surfaces. Repair and refinish materials and other surfaces by skilled mechanics of trades
involved.

3.8 FIELD QUALITY CONTROL
A. Inspect installed components for damage and faulty work, including the following:
1. Supporting devices for electrical components.
2. Concrete bases.
3. Electrical demolition.
4. Cutting and patching for electrical construction.
5. Touchup painting.

B. Test all electrical work to ensure that they test free of mechanical and electrical defects.
1. Comply with testing requirements of authorities having jurisdiction.

2. Comply with Owner’s standards for testing in documents listed in “Quality Assurance”.
3.9 REFINISHING AND TOUCHUP PAINTING

A. Refinish and touch up paint.

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to
suit the degree of damage at each location.

2. Follow paint manufacturer's written instructions for surface preparation and for timing and
application of successive coats.

3. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

4. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

3.10 CLEANING AND PROTECTION

A. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.

Remove burrs, dirt, paint spots, and construction debris.

1. Remove labels that are not permanent labels.

2. Wipe surfaces of electrical equipment. Remove excess lubrication and other substances.

3. Clean exposed exterior and interior hard-surface finishes to a dust-free condition, free of
stains, films and similar foreign substances.

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial Completion.
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END OF SECTION 16050
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SECTION 16120 - CONDUCTORS AND CABLES

PART 1 - GENERAL

11

1.2

1.3

1.4

A.

A.

A.

B.

A.

B.

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes building wires and cables and associated connectors, splices, and
terminations for wiring systems rated 600 V and less.

SUBMITTALS

Product Data: For each type of product indicated.

Field Quality-Control Test Reports: From Contractor.

QUALITY ASSURANCE

Agency Qualifications: Testing agency as defined by OSHA in 29 CFR 1910.7 or a member
company of the InterNational Electrical Testing Association and that is acceptable to authorities
having jurisdiction.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:
1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.
2.2 CONDUCTORS AND CABLES
A. Manufacturers:
1. Copper Wire and Cables:
a. Alcan Aluminum Corporation; Alcan Cable Div.
b. American Insulated Wire Corp.; a Leviton Company.
C. General Cable Corporation.
d. Senator Wire & Cable Company.
e. Southwire Company.
B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable
construction, and ratings.
CONDUCTORS AND CABLES 16120-1
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2.3

C.

D.

A.

B.

Conductor Material: Copper, minimum size #12 for phase conductors and #14 for control
conductors complying with NEMA WC 7; solid conductor for No. 10 AWG and smaller, stranded
for No. 8 AWG and larger.

Conductor Insulation Types: Type THWN-2 complying with NEMAWC 7.
CONNECTORS AND SPLICES

Manufacturers:

AFC Cable Systems, Inc.

AMP Incorporated/Tyco International.
Burndy.

Hubbell/Anderson.

lIsco.

O-Z/Gedney; EGS Electrical Group LLC.
3M Company; Electrical Products Division.

NougkrwbdE

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR AND INSULATION APPLICATIONS

A. Exposed Feeders: Type THWN-2, single conductors in raceway.

B. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces: Type THWN-2,
single conductors in raceway.Exposed Branch Circuits, including in Crawlspaces: Type THWN-
2, single conductors in raceway.

D. Branch Circuits Concealed in Concrete and below Slabs-on-Grade: Type THWN-2, single
conductors in raceway.

E. Underground Feeders and Branch Circuits: Type THWN-2, single conductors in raceway.

F. Class 1 Control Circuits: Type THWN-2, in raceway.

G. Class 2 Control Circuits: Type THWN-2, in raceway.

H. Fixture Conductors: Install conductors in lighting fixtures with insulation ratings as
recommended by the manufacturer's written instructions or a minimum 90 degrees C.,
whichever is higher.

l. Communication Conductors: Install communication conductors in raceway.

3.2 INSTALLATION

A. Multi-wire branch circuits: install no more than three circuits in a raceway, unless specifically
shown otherwise. Install #10 conductors for branch circuits for which the distance from
panelboard to furthest outlet is more than 100’ for 120 volt or more than 140’ for 277 volt
circuits.

B. GFI circuit breakers or feed-thru outlets to outlets served: provide separate neutrals.

CONDUCTORS AND CABLES 16120-2
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C. Panelboards, switchboards, MCCs, switchgear: Do not route conductors through a section
which terminate in another section, except for interconnecting control conductors.

D. Remove existing conductors from raceway before pulling in new wires and cables.
E. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pulling tensions and sidewall pressure values.

F. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

G. Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.

H. Do not install wiring through any part of a transformer vault or elevator equipment room and
shaft that is does not serve equipment in the respective room. Also, coordinate that piping or
other items foreign to the transformer vault, elevator equipment room or shaft is not installed in
these spaces.

l. Support cables according to Division 16 Section "Basic Electrical Materials and Methods."

3.3 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

B. Conductor splices: Minimize conductor splices. Do not install in conduit bodies.

C. Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

D. Panelboard connections: do not splice conductors in panelboards.
3.4 FIELD QUALITY CONTROL
A. Testing: Perform the following field quality-control testing:
1. After installing conductors and cables and before electrical circuitry has been energized,
test for compliance with requirements.
2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.3.1. Certify compliance with test parameters.

B. Test Reports: Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

END OF SECTION 16120
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SECTION 16130 - RACEWAYS AND BOXES

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

1.4

A.

B.

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

Related Sections include the following:

1. Division 16 Section "Basic Electrical Materials and Methods" for supports, anchors, and
identification products.

DEFINITIONS

EMT: Electrical metallic tubing.

FMC: Flexible metal conduit.

LFMC: Liquidtight flexible metal conduit.

LFNC: Liquidtight flexible nonmetallic conduit.

RNC: Rigid nonmetallic conduit.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of all raceways, boxes, enclosures and cabinets, other
construction elements.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

MANUFACTURERS

In other Part2 articles where subparagraph titles below introduce lists, the following

requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

METAL CONDUIT AND TUBING

Manufacturer:

RACEWAYS AND BOXES 16130-1
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AFC Cable Systems, Inc.

Alflex Inc.

Anamet Electrical, Inc.; Anaconda Metal Hose.
Electri-Flex Co.

LTV Steel Tubular Products Company.
Manhattan/CDT/Cole-Flex.

O-Z Gedney; Unit of General Signal.
Wheatland Tube Co.

CoNoOOA~WNE

B. Rigid Steel Conduit: ANSI C80.1.
C. Plastic-Coated Steel Conduit and Fittings: NEMA RN 1.

D. EMT and Fittings: ANSI C80.3.

1. Fittings: Steel compression type. Do not use die-cast fittings.

E. FMC: Zinc-coated steel.

F. LFMC: Flexible steel conduit with PVC jacket.

Grinnell Co./Tyco International; Allied Tube and Conduit Div.

G. Fittings: NEMA FB 1; compatible with conduit and tubing materials. Do not use die-cast fittings.

2.3 NONMETALLIC CONDUIT AND TUBING

A. Manufacturer:
1 American International.
2 Anamet Electrical, Inc.; Anaconda Metal Hose.
3 Arnco Corp.
4, Cantex Inc.
5. Certainteed Corp.; Pipe & Plastics Group.
6 Condux International.
7 ElecSYS, Inc.
8 Electri-Flex Co.
9. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.
11. RACO; Division of Hubbell, Inc.
12.  Spiralduct, Inc./AFC Cable Systems, Inc.
13.  Thomas & Betts Corporation.

B. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.

C. RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.

D. LFENC: UL 1660.
2.4 METAL WIREWAYS
A. Manufacturer:

1. Hoffman.
2. Square D.

B. Material and Construction: Sheet metal sized and shaped as indicated, NEMA 3R.

RACEWAYS AND BOXES
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C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D. Select features, unless otherwise indicated, as required to complete wiring system and to
comply with NFPA 70.

E. Wireway Covers: Flanged-and-gasketed type.
F. Finish: Manufacturer's standard enamel finish.
2.5 SURFACE RACEWAYS

A. Surface Metal Raceways: Galvanized steel with snap-on covers. Finish with manufacturer's
standard prime coating.

1. Manufacturer:
a. Thomas & Betts Corporation.
b. Monosystems.
C. Wiremold Company (The); Electrical Sales Division.

B. Types, sizes, and channels as indicated and required for each application, with fittings that
match and mate with raceways.

2.6 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturer:
1 Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2 Emerson/General Signal; Appleton Electric Company.
3 Erickson Electrical Equipment Co.
4, Hoffman.
5. Hubbell, Inc.; Killark Electric Manufacturing Co.
6 O-Z/Gedney; Unit of General Signal.
7 RACO,; Division of Hubbell, Inc.
8 Robroy Industries, Inc.; Enclosure Division.
9. Scott Fetzer Co.; Adalet-PLM Division.
10.  Spring City Electrical Manufacturing Co.
11. Thomas & Betts Corporation.
12.  Walker Systems, Inc.; Wiremold Company (The).
13.  Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

B. Sheet Metal Outlet and Device Boxes: NEMA OS 1.

C. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover.
D. Floor Boxes: Cast metal, fully adjustable, rectangular.

E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

F. Hinged-Cover Enclosures: NEMA 250, Type 3R, with continuous hinge cover and flush latch.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

G. Cabinets: NEMA 250, Type 3R, galvanized steel or Aluminum box finished inside and out with
manufacturer's standard finish. Hinged door in front cover with flush latch and concealed hinge.
Pad lock latch to match existing equipment. Include metal barriers to separate wiring of
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different systems and voltage and include accessory feet where required for freestanding
equipment.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A. Outdoors:

1. Exposed: Rigid steel.

2. Concealed: Rigid steel.

3. Underground, Single Run: RNC (except coated or wrapped rigid steel for bends greater
than 22 degrees), coated or wrapped rigid steel.

4. Underground, Grouped: RNC (except coated or wrapped rigid steel for bends greater
than 22 degrees), coated or wrapped rigid steel.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

6. Boxes and Enclosures: NEMA 250, Type 3R.

B. Minimum Raceway Size:

1. Metallic Conduits: 3/4-inch trade size (DN 21) except 2" C trade size (DN 16) for low
voltage automatic temperature control or motor control wiring.

2. Nonmetallic Conduits: 3/4-inch trade size (DN 21).

C. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid Metal Conduit: Use threaded rigid steel conduit fittings, unless otherwise indicated.
Engage a minimum of five full threads.

2. PVC Externally Coated or wrapped Rigid Steel Conduits: Use only fittings approved for
use with that material. Patch all nicks and scrapes in PVC coating after installing
conduits.

3. EMT: set screw or compression for dry interior locations; compression for damp or wet
locations; compression with tape for installations in concrete slabs above grade.

4. Building Expansion joints: use expansion fittings with 36” of wrapped metal raceways on
either side of joint.

D. Do not install aluminum conduits embedded in or in contact with concrete.
3.2 INSTALLATION
A. Layout of electrical boxes: Do not scale electrical drawings.

1. Verify final locations with field measurements and with the requirements of the actual
equipment to be connected as determined from shop drawings.

2. Mounting heights indicated on the drawings for pole light fixtures.

B. Keep raceways at least 12 inches (300 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 16 Section "Basic Electrical Materials and Methods."

E. Install temporary closures to prevent foreign matter from entering raceways.

F. Stub-ups: Embed coupling flush with finished floor. If to remain a spare, the flush plug is to
remain in the coupling.
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G.

Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep

straight legs of offsets parallel, unless otherwise indicated. Make bends in parallel or banked

runs from same centerline to make bends parallel.

1. Nonmetallic Conduits: Use rigid elbows for all bends 22 degrees or greater.

2. Communication Systems Raceways: comply with long sweep radius elbows minimum
dimensions in Table 5.2-1 of ANSI/TIA/EIA-569A for all bends or offsets for backbone
cables.

Raceways below grade: Install RNC or wrapped/coated Rigid Steel minimum 24" below grade,
unless specifically noted otherwise. Where noted encase in concrete.

Raceways Penetrating foundation walls: Install rigid conduit through the foundation wall or 3’
each side.

Install exposed raceways parallel or at right angles to nearby surfaces or structural members

and follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.

2. Make parallel bends in parallel or banked runs. Use factory elbows only where elbows
can be installed parallel; otherwise, provide field bends for parallel raceways.

Join raceways with fittings designed and approved for that purpose and make joints tight.
1. Use insulating bushings to protect conductors.

Tighten set screws of threadless fittings with suitable tools.
Cap open ends of empty conduit to keep out debris until the project is completed.

Terminations:

1. Where raceways are terminated with locknuts and bushings, align raceways to enter
squarely and install locknuts with dished part against box. For RMC and IMC, use two
locknuts, one inside and one outside box and a bushing. For EMT, use insulated throats
or plastic bushings (except for grounding bushings where required).

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly
into hub so end bears against wire protection shoulder. Where chase nipples are used,
align raceways so coupling is square to box; tighten chase nipple so no threads are
exposed.

3. Service Conduits or conduits installed in concentric/eccentric knock-outs or reducing
washers: terminate raceway with grounding bushings.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each
end of pull wire. Plug empty raceways at both ends.

Low Voltage, Telephone, and Signal System Raceways, 2-Inch Trade Size (DN 53) and
Smaller: In addition to above requirements, install raceways in maximum lengths of 150 feet
(45 m) and with a maximum of two 90-degree bends or equivalent. Separate lengths with pull
or junction boxes where necessary to comply with these requirements.

Install seals for conduit penetrations of slabs on grade and exterior walls below grade. Tighten
sleeve seal screws until sealing grommets have expanded to form watertight seal.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
UL-listed sealing compound. For concealed raceways, install each fitting in a flush steel box
with a blank cover plate having a finish similar to that of adjacent plates or surfaces. Install
raceway sealing fittings at the following points:
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3.3

3.4

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2. Where conduits pass through airtight spaces or plenums to prevent air leakage.

3. Where conduits pass from hazardous areas to nonhazardous.

4. Where otherwise required by NFPA 70.

Stub-up Connections: Extend conduits through concrete floor for connection to freestanding
equipment. Install with an adjustable top or coupling threaded inside for plugs set flush with
finished floor. Extend conductors to equipment with rigid steel conduit; FMC may be used
6 inches (150 mm) above the floor. Install screwdriver-operated, threaded plugs flush with floor
for future equipment connections.

Raceway Cleaning: Prevent accumulation of water, dirt or concrete in raceways. Where water
or foreign matter have entered raceways, thoroughly clean or replace conduits where such
accumulation cannot be removed by methods approved by this Engineer.

Flexible Connections: Use maximum of 72 inches (1830 mm) of flexible conduit for recessed
and semi-recessed lighting fixtures; for equipment subject to vibration, noise transmission, or
movement; and for all motors. Use LFMC in damp or wet locations. Install separate ground
conductor across flexible connections.

Surface Raceways: Install a separate, green, ground conductor in raceways from junction box
supplying raceways to receptacle or fixture ground terminals.

Install hinged-cover enclosures and cabinets plumb. Support at each corner.

Spare conduits:

1. Provide 300’ of %" C as directed by Architect/Engineer, where not required, credit unused
portion.
PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

CLEANING

After completing installation of exposed, factory-finished raceways and boxes, inspect exposed
finishes and repair damaged finishes.

END OF SECTION 16130
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SECTION 16442 - PANELBOARDS

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes load centers and panelboards, overcurrent protective devices, and
associated auxiliary equipment rated 600 V and less for the following types:
1. Lighting and appliance branch-circuit panelboards.

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

RFI: Radio-frequency interference.

RMS: Root mean square.

SPDT: Single pole, double throw.

TVSS: Transient voltage surge suppressor.
SUBMITTALS

Product Data: For each type of panelboard, overcurrent protective device, TVSS device,
accessory, and component indicated. Include dimensions and manufacturers' technical data on
features, performance, electrical characteristics, ratings, and finishes.

Shop Drawings: For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings. Include the following:

Enclosure types and details for types other than NEMA 250, Type 1.

Bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

Layout of overcurrent devices in panelboard.

Features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.

2. Wiring Diagrams: Diagram power, signal, and control wiring and differentiate between
manufacturer-installed and field-installed wiring.

PooTe

Manufacturer Seismic Qualification Certification:  Submit certification that panelboards,

overcurrent protective devices, accessories, and components will withstand seismic forces

defined in Division 16 Section "Seismic Controls for Electrical Work." Include the following:

1. Basis of Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. The term "withstand"” means "the unit will remain in place without separation of internal
and external parts during a seismic event."

PANELBOARDS 16442-1
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1.6

1.7

D.

E.

A.

B.

C.

D.

A.

A.

3. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
4. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.

Field Test Reports: Submit written test reports and include the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with

requirements.

Maintenance Data: For panelboards and components to include in maintenance manuals
specified in Division 1. In addition to requirements specified in Division 1 Section "Contract
Closeout," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective
device.

QUALITY ASSURANCE

Testing Agency Qualifications: Testing agency that is a member company of the InterNational

Electrical Testing Association and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA PB 1.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, and encumbrances to workspace clearance requirements.

EXTRA MATERIALS

Keys: Six spares of each type of panelboard cabinet lock.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:
a. Eaton Corp.; Cutler-Hammer Products.
b. General Electric Co.; Electrical Distribution & Control Div.
C. Siemens Energy & Automation, Inc.
PANELBOARDS 16442-2
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d. Square D Co.
2.2 FABRICATION AND FEATURES
A. Enclosures: Flush- and surface-mounted cabinets as indicated on the drawings. NEMA PB 1,
Type 1, to meet environmental conditions at installed location.

1. Outdoor Locations: NEMA 250, Type 3R.

B. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box
dimensions; for flush-mounted fronts, overlap box.

C. Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat.

D. Directory Card: With transparent protective cover, mounted inside metal frame, inside
panelboard door.

E. Bus: Tin-plated aluminum.
F. Main and Neutral Lugs: Mechanical type suitable for use with conductor material.

G. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground conductors;
bonded to box.

H. Future Devices: Mounting brackets, bus connections, and necessary appurtenances required
for future installation of devices.

2.3 PANELBOARD SHORT-CIRCUIT RATING
A. UL label indicating series-connected rating with integral or remote upstream devices. Include
size and type of upstream device allowable, branch devices allowable, and UL series-connected
short-circuit rating.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

B. Doors: Front mounted with concealed hinges; secured with flush latch with tumbler lock; keyed
alike.
25 OVERCURRENT PROTECTIVE DEVICES
A. Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available fault
ierremﬁr‘]ermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,

and instantaneous magnetic trip element for short circuits.

B. Molded-Case Circuit-Breaker Features and Accessories. Standard frame sizes, trip ratings, and
number of poles.
1. Lugs: Mechanical style, suitable for number, size, trip ratings, and material of
conductors.

2. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

2.6 ACCESSORY COMPONENTS AND FEATURES

PANELBOARDS 16442-3
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A.

Accessory Set: Tools and miscellaneous items required for overcurrent protective device test,
inspection, maintenance, and operation.

PART 3 - EXECUTION

3.1 APPLICATION

A. Examine areas where panelboards are planned to be installed. Coordinate with other installers
so that installation complies with NEC 110-26.

1. Do not locate panelboards so that the door swing swings through the clear area.
3.2 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.

B. Comply with mounting and anchoring requirements specified in Division 16 Section "Seismic
Controls for Electrical Work."

C. Mounting Heights: Top of trim 74 inches (1880 mm) above finished floor, unless otherwise
indicated.

D. Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish.

E. Circuit Directory: Create a directory to indicate installed circuit loads showing locations (final
room numbers as determined by user) and use. Obtain approval for room numbers to be used
before installing. Use a computer or typewriter to create directory; handwritten directories are
not acceptable.

F. Install filler plates in unused spaces.

G. Provision for Future Circuits at Flush Panelboards: Stub six 1-inch (27-GRC) empty conduits
from panelboard section into accessible ceiling space or space designated to be ceiling space
in the future. Stub five 1-inch (27-GRC) empty conduits into raised floor space or below slab
not on grade.

H. Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap with wire
ties after.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 16 Section " Electrical Identification.”

B. Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic
nameplate mounted with corrosion-resistant screws.

C. Phase Conductor Color Code Identification: Permanently post at each branch-circuit
panelboard the color coding scheme for phase conductors of all voltages used in the project.

3.4 CONNECTIONS

A. Install equipment grounding connections for panelboards with ground continuity to main
electrical ground bus.
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B. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

3.5 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:
1. Test insulation resistance for each panelboard bus, component, connecting supply,
feeder, and control circuit.
2. Test continuity of each circuit.

B. Testing:  After installing panelboards and after electrical circuitry has been energized,
demonstrate product capability and compliance with requirements.
1. Procedures: Perform each visual and mechanical inspection and electrical test indicated
in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.
Certify compliance with test parameters.
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3.6 CLEANING
A. On completion of installation, inspect interior and exterior of panelboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in

cleaning. Repair exposed surfaces to match original finish.

END OF SECTION 16442
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SECTION 16521 - EXTERIOR LIGHTING

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A. This Section includes the following:
1. Exterior luminaires with lamps and ballasts, but not mounted on exterior surfaces of
buildings.
B. Related Sections include the following:
1. Division 16 Section "Lighting Poles and Standards" for poles and other support structures
and for requirements of resistance to wind and ice loads.
1.3 SUBMITTALS
A. Product Data: For each luminaire, arranged in the order of lighting unit designation. Include
data on features, accessories, finishes, and the following:
1. Physical description of fixture, including dimensions and verification of indicated
parameters.
2. Luminaire dimensions, effective projected area, details of attaching luminaires,
accessories, and installation and construction details.
3. Luminaire materials.
4. Fluorescent and high-intensity-discharge ballasts.
5. Fluorescent and high-intensity-discharge lamps.
6. Electrical and energy-efficiency data for ballasts.
B. Shop Drawings: Anchor-bolt templates keyed to specific poles and certified by manufacturer.
C. Wiring Diagrams: Power, signal, and control wiring.
D. Source quality-control test reports.
E. Field quality-control test reports.
F. Operation and Maintenance Data: For luminaires to include in maintenance manuals.
G. Warranties: Special warranties specified in this Section.
14 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
B. Comply with IEEE C2, "National Electrical Safety Code."
C. Comply with NFPA 70.
EXTERIOR LIGHTING 16521-1
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1.6

1.7

A.

A.

A.

COORDINATION

Coordinate exterior luminaires with mounting and wind load requirements in Division 16 Section
"Lighting Poles and Standards."

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace luminaires or components of luminaires and lamps that fail in materials or workmanship;
corrode; or fade, stain, or chalk due to effects of weather or solar radiation within specified
warranty period. Manufacturer may exclude lightning damage, hail damage, vandalism, abuse,
or unauthorized repairs or alterations from special warranty coverage.

1. Warranty Period for Luminaires: Five years from date of Substantial Completion.
a. Warranty Period for Metal Corrosion: Five vyears from date of Substantial
Completion.
b. Warranty Period for Color Retention: Five years from date of Substantial
Completion.
2. Warranty Period for Lamps: Replace lamps and fuses that fail within 12 months from

date of Substantial Completion; furnish replacement lamps and fuses that fail within the
second 12 months from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least one of each
type.

2. Glass and Plastic Lenses, Covers, and Other Optical Parts: 10 for every 100 of each
type and rating installed. Furnish at least one of each type.

3. Ballasts: 10 for every 100 of each type and rating installed. Furnish at least one of each
type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1. Products: Subject to compliance with requirements, provide one of the products
specified.
2.2 EXTERIOR LUMINAIRES
A. Luminaires: Refer to Fixture Schedule.
2.3 LUMINAIRES, GENERAL
A. Complying with UL 1598 and listed for installation in wet locations.
B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for
luminaires.
C. Metal Parts: Free of burrs and sharp corners and edges.
EXTERIOR LIGHTING 16521-2
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D. Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form
and support to prevent warping and sagging.

E. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform
in use. Provide filter/breather for enclosed luminaires.

F. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position. Doors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballast when door opens.

G. Exposed Hardware Material: Stainless steel.

H. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

l. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

J. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and
cushion lenses and refractors in luminaire doors.

24 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS

A. General: Comply with NEMA C82.4 and UL 1029. Shall include the following features, unless

otherwise indicated:

1. Type: Constant-wattage autotransformer or regulating high-power-factor type.

2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for single-lamp
ballasts.

3. Normal Ambient Operating Temperature: 104 deg F (40 deg C).

4. Open-circuit operation will not reduce average life.

5. Ballast Fuses: One in each ungrounded power supply conductor. Voltage and current
ratings as recommended by ballast manufacturer.

6. Single-Lamp Ballasts: Minimum starting temperature of minus 40 deg C.

7. Open-circuit operation will not reduce average life.

25 HIGH-INTENSITY-DISCHARGE LAMPS

A. Metal-Halide Lamps: ANSI C78.1372, wattage and burning position as scheduled, CRI 65

(minimum), and color temperature 4000.
2.6 FACTORY FINISHES

A. Finish: Manufacturer's standard paint applied to factory-assembled and -tested luminaire
before shipping. Where indicated, match process and color of pole or support materials
specified in Division 16 Section "Lighting Poles and Standards."

2.7 SOURCE QUALITY CONTROL

A. Provide services of a qualified, independent testing and inspecting agency to factory test
luminaires with ballasts and lamps; certify results for isofootcandle curves, zonal lumen,
average and minimum ratios, and electrical and energy-efficiency data for ballasts.
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B. Factory test fixtures with ballasts and lamps; certify results for isofootcandle curves, zonal
lumen, average and minimum ratios, and electrical and energy-efficiency data for ballasts.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install lamps in each fixture.
B. Luminaire Attachment: Fasten to indicated structural supports.

C. Adjust luminaires that require field adjustment or aiming.
3.2 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

3.3 FIELD QUALITY CONTROL

A. Inspect each installed fixture for damage. Replace damaged fixtures and components.
1. Clean Light fixtures and lamps.
2. Restore reflective surfaces to their reflective conditions.
3. Clean transparent materials. Replace chipped or broken lenses and other damaged
transparent materials.

B. Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION 16521
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SECTION 16529 - LIGHTING POLES AND STANDARDS

PART 1 - GENERAL

11

A.

1.2

1.3

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following poles for support of luminaires:
1. Steel poles.

Related Sections include the following:
1. Division 16 Section "Exterior Lighting" for lighting fixtures, lamps, ballasts, and
accessories.

DEFINITIONS
Luminaire: Complete lighting fixture, including ballast housing if provided.

Pole: Luminaire support structure, including foundation, standard, pole top and high pole, and
tower used to illuminate large area.

Standard: Same definition as "Pole" above.
PERFORMANCE REQUIREMENTS

Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering devices, and
supporting structure, applied as stated in AASHTO LTS-3.

Wind Load: Pressure of wind on standard and luminaire, calculated and applied as stated in
AASHTO LTS-3.
1. Wind speed for calculating wind load for poles is 100 mph (160 km/h).

One pole is equipped with an additional flag pole flood light. Pole shall be designed to
additional load. Refer to construction documents for pole location.

SUBMITTALS

Product Data: For each type of pole indicated, arranged in order of lighting unit designation.
Include data on accessories, finishes, and the following:

1. Materials and dimensions of poles.

2. Means of attaching luminaires and indication that attachment is suitable for it.

Shop Drawings: Include anchor-bolt templates keyed to specific poles and certified by
manufacturer.

Product Certificates: Signed by manufacturer of poles, certifying that products are designed for

load requirements in AASHTO LTS-3 and that load imposed by luminaire has been included in

design.

1. Refer to selected wind load in performance requirements which may exceed AASHTO
LTS-3.

LIGHTING POLES AND STANDARDS 16529-1
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1.6

A.

B.

C.

1.7

A.

DELIVERY, STORAGE, AND HANDLING
Package aluminum poles for shipping according to ASTM B 660.

Store poles on decay-resistant-treated skids at least 12 inches (300 mm) above grade and
vegetation. Support poles to prevent distortion and arrange to provide free air circulation.

Retain factory-applied pole wrappings on metal poles until just before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.

WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace lighting poles and standards that fail in finish, materials, and workmanship within
specified warranty period.

1. Protection of Metal from Corrosion: Warranty against perforation or erosion of finish due
to weathering.

2. Color Retention: Warranty against fading, staining, and chalking due to effects of
weather and solar radiation.

3. Warranty Period: Manufacturer's standard, but not less than three years from date of

Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Products: Subject to compliance with requirements, provide one of the products
specified.

2.2 LIGHTING POLES AND STANDARDS
A. Manufacturers: Refer to Fixture Schedule.
2.3 POLES, GENERAL

A. Description: Comply with AASHTO LTS-3 in structural design of poles.

B. Wind-Load Strength of Poles: Adequate at indicated heights above grade without failure,
permanent deflection, or whipping in steady winds of speed indicated in "Performance
Requirements"” Article, with a gust factor of 1.3.

1. Strength Analysis: For each pole, multiply the actual equivalent projected area of
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be
used in pole selection strength analysis.

C. Luminaire Attachment: Structural supports to comply with luminaire mounting requirements.

D. Finish: Match finish of pole and support structure on arm, bracket, and tenon mount materials.

E. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support
components.

1. Materials: Shall not cause galvanic action at contact points.

2. Mountings: Correctly position luminaire attachment to provide indicated light distribution.
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2.4

2.5

A.

A.

3. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication unless stainless-steel items are indicated.

4. Anchor-Bolt Template: Plywood or steel.

5. Concrete Bases: Cast-in-place concrete. Concrete, reinforcement, and formwork are
specified in Division 3.

STEEL POLES

Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig
(317 MPa); 1-piece construction up to 40 feet (12 m) in length with access handhole in pole
wall.

1. Shape: Refer to schedules and details on the drawings .

Grounding and Bonding Lugs: Welded 1/2-inch (13-mm) threaded lug, complying with
requirements in Division 16 Section "Grounding and Bonding," listed for attaching grounding
and bonding conductors of type and size listed in that Section, and accessible through
handhole.

Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable
and rated for a minimum load equal to weight of supported cable times a 5.0 safety factor.

Brackets for Luminaires: Detachable, with pole and adapter fittings. Adapter fitting welded to
pole and bracket, then bolted together with stainless-steel bolts.

Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and

Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning,"” to
remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind
welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal
Blast Cleaning,” or SSPC-SP 8, "Pickling."

2. Interior Surfaces: Apply one coat of bituminous paint on interior of pole, or otherwise
treat to prevent corrosion.

3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and two finish coats of high-gloss, high-build polyurethane enamel.
a. Color: Black

ACCESSORIES

Base cover, of same material and color as pole.

PART 3 - EXECUTION

3.1 ERECTION, GENERAL
A. Set reinforcement for anchor bolts, nuts, and washers according to anchor-bolt templates
furnished by pole manufacturer.
1. Concrete Finish: Trowel and rub smooth. For exposed finish, comply with Division 3.
B. Install poles as follows:
1. Use web fabric slings (not chain or cable) to raise and set poles.
2. Mount pole to foundation with leveling nuts, and tighten top nuts to torque level
recommended by pole manufacturer.
3. Secure poles level, plumb, and square.
LIGHTING POLES AND STANDARDS 16529-3
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3.2

3.3

4. Grout void between pole base and foundation. Use nonshrink or expanding concrete
grout firmly packed to fill space.
5. Use a short piece of 1/2-inch- (13-mm-) diameter pipe to make a drain hole through

grout. Arrange to drain condensation from interior of pole.
CORROSION PREVENTION

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.

Steel Conduits: Comply with Division 16 Section "Raceways and Boxes." In concrete
foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, pipe-wrapping plastic tape
applied with a 50 percent overlap.

GROUNDING

Ground metal poles/support structures according to Division 16 Section "Grounding and

Bonding."

1. Install grounding electrode for each pole.

2. Install grounding conductor pigtail in the base for connecting luminaire to grounding
system.

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

END OF SECTION 16529
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SECTION 16820 - LIGHTING CONTROLS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A. This Section includes the following lighting controls:

1. Digital control, for integration with building automation systems.

1.3 DEFINITIONS

A. BACnet: A networking communication protocol that complies with ASHRAE 135.

B. BAS: Building automation system.

C. HVACIC: Heating, ventilating, and air-conditioning instrumentation and controls.

D. LonWorks: A control network technology platform for designing and implementing interoperable
control devices and networks.

E. Monitoring:  Acquisition, processing, communication, and display of equipment status data,
metered electrical parameter values, power quality evaluation data, event and alarm signals,
tabulated reports, and event logs.

F. PC: Personal computer; sometimes plural as "PCs."

G. Power Line Carrier: Use of radio-frequency energy to transmit information over transmission
lines whose primary purpose is the transmission of power.

H. RS-485: A serial network protocol, similar to RS-232, complying with TIA/EIA-485-A.

14 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: Detail assemblies of standard components, custom assembled for specific
application on this Project.

1. Outline Drawings: Indicate dimensions, weights, arrangement of components, and
clearance and access requirements.

2. Block Diagram: Show interconnections between components specified in this Section
and devices furnished with power distribution system components. Indicate data
communication paths and identify networks, data buses, data gateways, concentrators,
and other devices to be used. Describe characteristics of network and other data
communication lines.

3. Wiring Diagrams: Power, signal, and control wiring. Coordinate nomenclature and
presentation with a block diagram.

C. Coordination Drawings: Submit evidence that lighting controls are compatible with connected
monitoring and control devices and systems specified in other Sections.

LIGHTING CONTROLS 16820-1
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1.6

1.7

1. Show interconnecting signal and control wiring and interfacing devices that prove
compatibility of inputs and outputs.
2. For networked controls, list network protocols and provide statements from

manufacturers that input and output devices meet interoperability requirements of the
network protocol.

Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.

2. Program Software Backup: On a magnetic media or compact disc, complete with data
files.

3. Device address list.

4. Printout of software application and graphic screens.

Software Upgrade Kit: For Owner to use in modifying software to upgrade and to allow system
expansion.

Operation and Maintenance Data: For lighting controls to include in emergency, operation, and
maintenance manuals.

QUALITY ASSURANCE

Source Limitations: Obtain lighting control module and power distribution components through
one source from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with 47 CFR, Subparts A and B, for Class A digital devices.

Comply with NFPA 70.

COORDINATION

Coordinate lighting control components to form an integrated interconnection of compatible

components.

1. Match components and interconnections for optimum performance of lighting control
functions.

Coordinate lighting control components specified in this Section with components specified in

other Sections, including the following:

1. Division 16 Section "Panelboards."

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace components of lighting controls that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
a. Software: Failure of input/output to execute switching or dimming commands.
b. Failure of modular relays to operate under manual or software commands.
C. Damage of electronic components due to transient voltage surges.
2. Warranty Period: Cost to repair or replace malfunctioning parts for two years from date

of Substantial Completion.

LIGHTING CONTROLS 16820-2
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1.8

A.

3. Extended Warranty Period: Cost of replacement parts that failed in service due to
transient voltage surges (materials only, f.0.b. the nearest shipping point to Project site)
for eight years.

4. Extended Warranty Period: Cost to repair or replace electrically held relays for 10 years
from date of Substantial Completion.

EXTRA MATERIALS
Furnish extra materials described below that match products installed and that are packaged

with protective covering for storage and identified with labels describing contents.
1. Electrically Operated, Mechanically Held Relays: Equal to 3.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. GE Industrial Systems; Total Lighting Control.
2. Horton/Watt Stopper (The).
3. Siemens.
2.2 SYSTEM REQUIREMENTS
A. Expansion Capability: Adequate to increase the number of control functions in the future by 25
percent more than those indicated. This expansion capability applies to equipment ratings,
housing volumes, spare relays, terminals, number of conductors in control cables, and control
software.
B. Line-Voltage Surge Suppression: Factory installed as an integral part of 120- and 277-V ac,
solid-state control panels.
2.3 FUNCTIONAL SYSTEM DESCRIPTION
A. Manual switch, an internal timing and control unit, or an external sensor or other control signal
source sends a signal to programmable-system control module that processes the signal
according to its programming and routes an open or close command to one or more relays in
the power-supply circuits for groups of lighting fixtures or other loads.
24 CONTROL MODULE
A. Control Module Description: Complying with UL 916; microprocessor-based, solid-state, 365-
day timing unit. Output circuits shall be switched on or off by internally programmed time
signals or by program-controlled analog or digital signals from external sources. Output circuits
shall be pilot-duty relay type capable of operating the types of power switching devices
specified. An integral keypad shall provide local programming and control capability. Keypad
use shall be protected by a key-locked cover and a programmed security access code. An
integral alphanumeric LCD or LED display shall provide menu-assisted programming and
control capability. Dry contacts used for BAS system interface, one for each lighting circuit.
25 POWER DISTRIBUTION COMPONENTS
A. Modular Relay Panel: Complying with UL 508 and UL 916; factory assembled with modular
single-pole relays, power supplies, and accessory components required for specified
performance.
LIGHTING CONTROLS 16820-3
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2.6

©

1. Cabinet: Steel with hinged, locking door.

a. Barriers separate low-voltage and line-voltage components.
b. Directory: Mounted on back of door. Identifies each relay as to load groups
controlled and each programmed pilot device if any.
C. Control Power Supply: Transformer and full-wave rectifier with filtered dc output.
2. Single-Pole Relays: Mechanically held unless otherwise indicated; split-coil, momentary-
pulsed type.
a. Low-Voltage Leads: Plug connector to connector strip in cabinet and pilot light

power where indicated.

b. Rated Capacity (Mounted in Relay Panel): 20 A, 125-V ac for tungsten filaments;
20 A, 277-V ac for ballasts.

C. Endurance: 50,000 cycles at rated capacity.

d. Mounting: Provision for easy removal and installation in relay cabinet.

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Class 2 Power Source: Not smaller than No. 12 AWG,
complying with Division 16 Section " Conductors and Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with copper conductors not smaller than
No. 18 AWG, complying with Division 16 Section "Conductors and Cables."

Class 1 Control Cable: Multiconductor cable with copper conductors not smaller than No. 14
AWG, complying with Division 16 Section "Conductors and Cables."

Digital and Multiplexed Signal Wire: Shielded, twisted-pair cable complying with Division 16
Section "Voice and Data Communication Cabling."

PART 3 - EXECUTION

3.1 WIRING INSTALLATION

A. Wiring Method: Install wiring in raceways. Comply with Division 16 Section "Conductors and
Cables.” Minimum conduit size shall be 3/4 inch (19 mm).

B. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points. Separate
power-limited and non-power-limited conductors according to conductor manufacturer's written
instructions.

C. Install field-mounting transient voltage suppressors for lighting control devices in Category A
locations that do not have integral line-voltage surge protection.

D. Size conductors according to lighting control device manufacturer's written instructions, unless
otherwise indicated.

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
terminal cabinets, equipment enclosures, and in junction, pull, and outlet boxes.

F. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

3.2 IDENTIFICATION
LIGHTING CONTROLS 16820-4
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3.3

3.4

3.5

A.

Identify components and power and control wiring according to Division 16 Section " Electrical
Identification."

FIELD QUALITY CONTROL
Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including

connections, and assist in field testing. Report results in writing.

Perform the following field tests and inspections and prepare test reports:

1. Test for circuit continuity.

2. Verify that the control module features are operational.

3. Check operation of local override controls.

4. Test system diagnostics by simulating improper operation of several components

selected by Architect.
ADJUSTING
Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting sensors to suit actual occupied conditions. Provide up to
two visits to site outside normal occupancy hours for this purpose.

DEMONSTRATION

Coordinate demonstration of products specified in this Section with demonstration requirements
for dimming control systems specified in Division 16 Section "Dimming Controls."

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain lighting controls.

END OF SECTION 16820
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